Abstract
Introduction

22
Kinetic analysis is widely employed as a tool for obtaining the essential knowledge needed for 23 modeling processes on an industrial scale. This is also true in the field of energy conversion 24 and production, with an important number of papers published every year in which the main 25 objective is determining the kinetics governing processes such as pyrolysis, gasification, 26 combustion or thermal decomposition in order to optimize operating conditions [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . The 27 experimental data are usually collected under isothermal or linear heating conditions. While 28 linear heating rate experiments provide quickness and simplicity, in many studies such as those 29 involving long-term aging at operation temperatures [15] [16] [17] , oxidation processes [18] [19] [20] , reaction 30 progress followed by spectral or DRX peak intensity measurements [21] [22] [23] , chemical looping 31 processes 1, 3, 11, 24 or those set-ups that try to replicate industrial operation conditions 9, 12, 13 ,
32
isothermal experiments are still the most convenient or even feasible option. Moreover,
33
isothermal experiments present the distinct advantage of a higher capability for kinetic 34 mechanism discrimination due to the fact that the shape of the integral α-time curve is directly 35 related to the obeyed model 25, 26 . Thus, the α-time traces of phase boundary controlled reaction
36
(so called "n order" reactions) are convex, the diffusion controlled reactions are concave and 37 those whose rate is controlled by the formation and growth of nuclei (Avrami-Erofeev models) 38 have sigmoidal shape. On the other hand, the α-temperature plots recorded under rising 39 temperature are always sigmoidal-shaped, whatever the reaction kinetic model 27, 28 
40
A former review 29 on the kinetic dehydroxylation of kaolinite found that similar activation 41 energies had been reported by different authors despite the proposal of different kinetic models.
42
An analysis of those experimental data assuming a set of different kinetic models revealed that 43 the activation energies obtained were independent of the kinetic model previously assumed, as a function of t according to the following equation:
The comparison of Eqs (2b) and (4) leads to the conclusion that the acceptance of a reasonable 96 linear correlation between G(α) and t necessarily implies to accept a linear correlation between 97 G(α) and g(α), that would be expressed according to the following equation:
a and b being constants.
100
It can be concluded from Eqs. (2b), (4) and (5) that, whatever would be the temperature, the 101 apparent constant reaction rate, k a is related with the actual one, k, through the following 102 relationships:
Eq. (6) shows that k a = ak. Moreover, taking into account that k fits the Arrhenius equation, it 105 follows:
that could be rearranged in the following form: 
Kinetic analysis of simulated isothermal curves
114
The time at which a given α value is reached at a certain temperature T can be determined, 115 according to Eq. (2b), from the following expression:
Thus, Eq. (9) was used to numerically construct two sets of simulated curves assuming reached when the activation energy is determined for each set of rate constants (Tables 1 and 2) 136 as per Eq. (3). constructed for every set of rate constants in 
